Vanadate regulates the insulin mitogenic effect by modulating SHP-2 association with insulin receptor substrate 1 in JAr human choriocarcinoma cells.
Maternal hyperglycemia alters placental glucose metabolism and induces placental hypercellularity. In this study we investigated, in JAr cells, the effect of a protein tyrosine phosphatase inhibitor, vanadate, on the insulin receptor substrate 1 (IRS1)-mitogen-activated protein kinase (MAPK) pathway and on cell proliferation in the presence of normal or high glucose concentration. When JAr cells were cultured in the presence of 25 mmol/l glucose, treatment with vanadate completely prevented SHP-2 association with IRS1. However, vanadate treatment reverted the effect of high glucose on basal and insulin-stimulated insulin receptor and IRS1 phosphorylation. Similar effects were observed on MAPK activation. These events determined a related modification in cell proliferation. Indeed, after high glucose and vanadate treatment, thymidine incorporation levels were comparable to those observed in the presence of normal glucose concentration and in the absence of vanadate. Therefore, in JAr cells, vanadate exerts an inhibitory effect on cell proliferation. This action is related to a modulation of the SHP-2 association with IRS1 that in turn might regulate the phosphorylation state of the main substrates involved in mitogenesic signaling of the insulin receptor.